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Cl) 



OHC Ar CHO + X" Ph 3 P + H 2 C— Ar 1 CH 2 P + Ph 3 X" 



Base 



* "f Ar— =~Ar 



C'2] 



Base / \ 
OHC Ar CH 2 P + Ph 3 X" *" — ^— Ar =—j — 



10 [33 



Base / . \ 

Ar + Br — Ar' -Br — hAr = — Ar" H — 

PdCat. V / n 



C43 

15 



Base 

Br Ar ■ — 



Pd Cat. 



it \ / n 



C5] 



OHC Ar CHO + (RO) 2 (0)PH 2 C— Ar* CH 2 P{0)(OR) 2 



Base 

20 



-f Ar— =-Ar— =fc 



C63 



OHC Ar— CH 2 P(0)(OR) 2 
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[83 




CI 0) 



OHC- — Ar CH 2 CN 



Base 



Ar- 



CN 



CI 1) 



TiCLj-Zn / \ 
OHC Ar CHO *- — ^-Ar J 

* 

Cl 2D Suzuk i%y7V>t?Eimz&r)m&T&^^ Cl 3] Gr ign 
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ardKJS^OM^-rs*^ C14] Ni (0) Dl^tS^ Cl 

5)FeCl, *©Kfl3WlC«fcO lIMCtftl^S^fe, 

5 ±3B Cl 23 ~ Cl 6] STCl^fC^^T, &rF\z&lttT. 



Cl 2) 



Pd Cat. / 

Br Ar Br + (RO) 2 B — Ar" B(OR) 2 — {— Ar 

Base \ 

R=H, alkyl 



— Ar'-)— 
/ n 



10 

Cl 3] 



Ni Cat. 



LSI KJtl. J \ 

Br Ar — MgBr ► — ^ — Ar — j— 



is Cl 43 



Ni(0). 

Br Ar Br — 



-f- Ar ^"n 



Cl 5] 

20 



o 



Y FeC13, «MM*« 

Y= S, NH 



Cl 63 



» 
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ROCO 



OCOR 





Z.tlt><D?%, Wi tt i gfrmz^zm-S,, He c kRjfcfc«fc*m-&, H 
o r n e r — Wa d s wo r t h-Emmo n s S H/on Kn o e v e n 
5 age l»<fc5l^ &«ktfSuzuk i#y:/U>^KJ£fc:«kD££TS 

Gr ignard^CiDimm Ni (0) jtt«fc«kD»&*r 

TO^J:DM-g-r^^?*, Gr ignardStoDl^tsm Ni (0) 



iJ7^->h>X (Organic Reactions)", |14|, 
2 7 0-4 9 0K, S?3 WJ- 7>K it>X(John Wi ley& 

15 Sons, Inc.), 1 96 5f, "tM-<y^ U7^->a>X (Organ 
ic React ions)",i2 7i, 3 4 5-3 9 0l,i?3WJ- T 
>H *>X(John Wiley&Sons, Inc.), 1 9 8 2^,"^ 
-ft-yZ -»t'>X (Organic Syntheses)", 3Hf^^ 
)S6# (Collect ive Volume VI), 4 0 7- 4 1 II, i?a 

20 >7-fU— 7>K 1t>X(John Wiley&Sons, Inc.), 1 
9 8 l/tfd- (Chem. Rev.), I95t, 2 4 5 7H (1 

9 9 5¥K V^-j-JV jr)lfl/*?Vyt7 {r57h'J-(j. Org 

anomet. Chem.), 15 7 6i, 1 4 71(1 9 9 9^), 3>*— ^ * 
y •/^Zv-JiUl ^T5Xh'J-(J. Prakt. Chem.), S3 3 6#, 

25 24 71 (1 9 9 4^), 7^Dt|/^a7- «XhU- 7^Dtl/^a7 
— >'>#^ , )A(Ma k r omo 1. Chem., Mac r omo 1. Symp.), 

mi 2m, 229M(1987¥) fe^fclE«0^»©^rSM ^5 H 
•2) 0 



io UK 
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ti^ItHH ffl^SM^fciot^S^, -fl£fcIiJHl&ft 
U Suzuk i ftvy'VyyfcJfcV&yfeyktOZm^tDfcJfoOM&iZltJt 
(ciSDTii^Ttitov^ MT;i/*U^fc«M^«, Miftfcffi^&Mtc-HHc 

» 

15 h ify y 4 - ic«k 5 ft r s £ £ aw ft u>. 

iOMWlc, SJ^ftKO^T^St, Wi t t i g£jS, Horner 
HJS, Knoevengel EJ&fc £©#£■», *i#©flSl^HSlH 
20 ±, 0ftL<fcU~3iifi©7;V#Uftffl^T£ift£i*3o 7;kfrU£bT«U 
#£l&££n&V^ MAfcf, #U#A- t -^h^>h\ ^hU^A- t 

25 7kFD77>, v^lrX h^X^at/fH^ftS. ££©»£», Sffffi 
»7 Lfc«lCftll»IID*MW SftSttft V>©T* $?ft L < tt 1 Cf#IR!~ 2 4 B#P^ 

30 mmmh<fez><DT\ mo. oi-wt%~mM?zwck]®g.<o%.ffl~em&M$i 
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TtU£J;<> illfte, 0. lwt%~2 Owt %GDi&KT&&. He c kfcjfc® 
U ifc&x h U »7£, #KfcnU # h U X3^75 > 



j/i^ f h 7 k F n 7 7 t^MS^ns. »SK "6>«kS*t 5 0-1 6 ot: 

s^«pk« i mmfr % 2 o o BtrBiisg-tr&So 

15 Gr ignardlJiSOi^l rh7kFD77X ^X^;i/X-^;K v 
TGr i gna r dtt*»tt£U ^n^gij Affile L^*#:^t^?g^L> 

mffiZ^m*ZKfc2ftttmm*ZtlZ> a G r ignar dttH»M#k: 
20 MLT^mSl-k. «FSL<ttl~l. J;Dff*l/<ttl-l". 2^»ffi 

±ma (i 8) x-7ikznz>fc&M<D5?>, (is-d -cssns^ 

25 T5££j&**T?#£. 



R 



14 



R 



15 



R 



16 



R 



17 




< 
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R 14 R 1S R 16 R 17 




(19) 



(^*, r 1 1 -r 1 8 , y 1 &£&y 2 \t±mtmc 0 r 4 4 tt&mm^ T)v 

±|B (18-1) ©-&$teJB^&nsK£LT«U Lewis!, Brons 

t e dmwftiT*>cfc<, -:7yfc**K, «, «, urn, 

m^xx (iv), m« (id, Mft^^^fctt^n&cDS^^^ns. 

SjStcffiv^nsMiLTte, a^>, jrpfy, 

15 DD^X ^nt^X i?DD^X ^O^^X ^DDA^X 

fcttftjMbzKX, ^DD^>fx ^PP^>-t?>, HJ£mn^>-£>&£ 

©/\D^>M»Mi, x^y-;K ^d/v-;k -f v:/ 

20 m> :/n ;p#>»», s^^x-^k $?x^x— r;k 

7 7 f - \Z «fc § #J&^fS^H fc £ ©7j& t «k 0 £ £ 75: 5 E £ * § . 
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75 

5 ftttg * & f£fT fll L i ft&m t 12:5 Z. t \Z <k D &mt 3 £ £ Ifit* # 5 . 



R 14 R 15 R 16 R 




t/^U^A, 7x^'Jf-)A, ^7^;i/U?^A> ^>^;i/U^A, h 

20 u;wj5^A&£«^£ft£ 0 

KjSlcffli^tiSMtlttt, 

t-^;i/X-5^;k Tb7kFD77X T^h^tHntf^X ^^Flf^ 
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%.tc, *mwu. ±ttt (20) r^n^ih^mov^s Ties; (22) t 




A&£©&Sth*Uh\ ;*^;WJ^7A^ n -7*3MHJ^7A> sec-^fJV 
U5F7A> t-7^U^7A, 7xx;yU^7A&£©«U7^Af^ * 

7A7PT-rh\ I^7^y">A^D7^ h\ 7U^7^yr)A^D-?^ 
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77 

T^hUA, *BMb*U^ SttU^tfA, RK^-hU^A, KBb&UOAfcg 

An^>«tlTH Jfcfls.?Wk JtfbpWk a«>fb*5P;k ilibx^k 



JWbx^k a^-fbx^k Htfc^PWk Jtfb:/Ptf;k BVfafu&w 

JWbr^k a^fc^k «ft^2/;k Hfb^xk ^-fb^-^ 
^;k jwt^g^k ikfbxxk «flsru;k JWbriUk SMb-^s^k- A 
io ft^>s?;k Jft^>$?;k *fb^>^;k Mbhu;k JWfchu;k a^fth 

U;k i&fb7Xv;k ItftT-v^k 3^b7-yM£«$tl5. 

S«fcffi^6n*»ttiUT», ^>^>, 'v*1i->, ^\7°^>, *z?9>, 

15 n^u->a ^cDfiftW*, ^>-t?>, b;kn>, x^wotfx * 

^l/>&£©^safnMb7]ciit, s?^^;px-T-;k v'x^x-xjk jWk- 

t -y^;i/X— 7;k fh7tF077>, xh^tHPtf^X Xf*U->& 

£©x~r;Mi> fcawraan, hu^^;P7$x hux^;v7 

N, N, N*, N* -Th7^fJHfl/>v75X e'J> ? >&£©7$ 
20 >m> N, N-^?MM75 N, N-^^)U7± hTS. K, N, N 

p u k >& a ©7 5 h mu a $ n, m~mm. * fc « c n e> ©«£« s 

25 £©M0«I«rt^f§, «t»©¥il^43cfc^lf^«i7PTh^ 

7 7>f-c<kS^^»ffigS3&i:©^K:<fct)*i:^'5c:i:*STf#s. 

±CSC (2-1), (16-1), (17-1), (18-1), (23-1) £fc\Z 

(2 4-D -e^nzik&mt, y'~y 6 ^wmmmt, m&fcmz£K>, s • 

so ^^^©^^^^^^^©m^bTfeffi^^ii^^-e^, mmh 
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mvx. jE?Lmmm<Dm&m-&\ziwt %~s owt ^^t<^5 

wt %~6 0wt%T&3. *^BJ.(7)^WJfSf ( J : ^MjilM^^-r-5^'a 
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fcte, fCl^tl^llMtTtfilffiOl^H 1 w t %~ 8 0 w t % 
T&D, £?£tX&5wt %~6 Owtra§. #M©iS:$HMb£- 

lwt %~8 Owt #£tX&5wt %~6 Owt %T?££o $f§93 

W©^^l^:#:{I^bT^*f^©^^fiI-S-« 1 w t %~ 5 0 w t % 
T&D, fftl<S5wt%-40wtraD, 2E?L$^TO£e^ii^^ 
«^-n C ©-g-ffT 1 w t %~5 0wt%T$D, ^L<»5wt%~40wt 
#fiS§)§©K#«£^©^W*«9 9wt %~2 Owt%T&£„ 

moiEimmttn. m^-mmm^nmmmtvx^ wo 99/1369 

2, WO 99/4 8160, GB2 340 3 0 4A, WO0 0/5 3 6 5 6> W 
O0 1/1 9 834, WO 00/55927, GB 2 3 48 3 1 6, WOO 0/ 

15 46321, WO 00/06665, WO 99/54943, WO 99/543 
85, US5777070, WO 9 8/0 6 7 7 3, WO 9 7/05184, W 
000/35987, WO 00/53655, WO 01/34722, WO 99 
/24526, WO 00/22027, WO 00/22026, WO 98/27 
136, US573636, WO 9 8/21262, US5741921, WO 

20 97/09394, WO 96/29356, WO 96/10617, EP070 
7020, WO 95/07955, 001-1 8 1618, #M¥2 0 

01-123156, #H¥2 001-3 045, #P§¥2 000-35196 
7, #H¥2 000-303066, #M¥2 000-2 9. 9189, #HPP2 
000-252065, #P§¥2 000-136379, »2 0 0 0- 1 0 

25 4 0 5 7, #M¥ 2000-80167, 10-324870, 1 

0-1 14891, #W¥ 9-111233, 9-454 7 8 

30 {&fr^4k&%!KDmytmmtLTfc. mx\z* j-y?v>mm®.. 7>h?-t 
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10 



mz-teftmms 7-5 1 7 8 1#> 1359-1 943 9 3^ 



m«lnm^^l/im^D, $? £b< «2 nm~5 0 0 nraT^D, 2£f;: 

* 

2? t b < « 5 nm~ 2 0 0 nmTr£3, 

i^s ©M7j & i b t a:, m * &mm* & © c «fc & # * n & . 

20 5tfTn«-h^ ^9 Elm- MS, A-n-h^, D-;i/3-h& 



25 WJ&#Wi;bVV 



30 



m<D±M&iZttVX2 0wt%~l 0 0wt%tSD, £?i:b<«4 Owt %~ 
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1 0 OwtMS. 

MLTlwt%~99. 9wt%T$0>^L<fi60wt%~99. 5wt% 
$6t^l/<8 0wt%~9 9. Owt%T$§. 

ft^Q^iit5fcJ6f:W^2 5tt:^^Tl~2 OmP a • s©tSBT&£ 

mmtmytmtomiz. m^mmm&m-t, fr-Dmmtmytmtvmiz, mum 

20 HftlHHCteU OTOa) ~d) ©«3g/&^J^$ti^o 

a) M/§SftJl/lt*I 

c) iM/asfeR/rea^/H* 
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10 



15 



20 



25 



:iE?L«3ji#^(i:LT, 4#PHBH 6 3-7 0 2 5 7^&fB> |WJ 6 3 



- 1 7 5 8 6 0^^, #^¥2-1 3 5 3 5 9^#, 1^12-1 3 5 3 6 1^ 
1^2-209988 #&«U |w|3-37992 ^$g, H3-15218 



i 

unseat, iE?Lf^ \zm*z> sEiimmtt® thx, tfvv-MJwvs 

♦ 

7 % >4k&®& £^TT 2> # U %/ n >gf # U 7 n U > fe L < «^ 



t; 



75 >*W-r*#U vD*it>it##:T&3 



> 9 



30 



s-& t s » sh* n-r > 1 h x m m si s « t bbif b & ^ t> © ^ s 

^'Jft7x> i bl<^CDii#:, #U (p-7x"U>^l/» «b 
L<\tt(Dmmfo. #U (2, 5-^X-l/>h*nl/» L < te^©0faS#:, 

^'Jl/-K #UX^I/>> sJ?U^blfx;k ^'Jy7.X #»»D*i*>^ 
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^Jzyy>hV<U^(Dmm^tVT\t, fr$.%fr- Ufa- (Chem. R 
e v.) Sg8 9m. 1 3 5 9JC (1 9 8 9^)> ^H#fFGB 2 3 0 0 1 9 6^ 

izmzmm$fci<\ mmmtvx, puwfcji^ mt^u>, ^ddx^ 

ffJb<tt2nm~5 0 0nm^D, $5}I^t<S5nm~2 0 0 
93 © L E D Hi£ ® £ § 5 ft* Vff&SITO t 

30 UTtt^OfeOiTOTt, *-*if-^7*./-JPgf&#, x>h^/v^> 
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84 

JMflftlCfck #iH®6 3-7 0 2 5 7^#, U36 3-17586 O-Jf&fR, 
2-135359 ^&$g> H2-135361 1*12-20998 
1^3 - 3 7 9 9 2#&«, H3-1 52 1 8 4 ft W 

* 

10 SfeCD^M^tlSo 

21*1503 tturi?7\r-)wm#* iyv*y y%v<\tt<Dffimfa 

7 > h >fc b < \t*:(Dmm&, 8 - k H u^zs* j u > t> b < 

00faI#:0&S$f#:, ^ U 4V U > b < &-£0®§iS#:, #U3V WJ >t>b 
<«^©g|##:, # 'J 7M l/>fel< ttfOii I < > 2- (4 -If 

15 7x-'JJW -5- (4-t-7*^7x-J|/) -1, 3, 
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10 



£>D> ^Ktt2nm~5 0 0nmTgD, $e«b<tt5nm~2 0 0 



15 ©^*tt[^±^^0|^±^(D^^(C«^f^H^^g©#®t»lV^^ 7 7 

*58MK:*V»T, tt^fftAS («TOAJI> IE?LftAII) SRW-fcK^L E 



20 Dtttlt 



U T AH & 19! * tfc M ft=? L E D , 



;#aAH^^^rc?s^L ED^f ens 



JMfcWfcfck £TF©e) ~p) ©ntsta^tfens 



e) 



f) »«/56»Ji/«fflrSEAJB/l 

25 g) mm/nM%i\m/%ytm/m&\m/\ 

k) ^a/S^&AS/^H/m^flSiJl/l 

i ) ^a/fg^jf /mining /*fSfffiAJi/i 



30 
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t © m iz m n % n> muttm t mummm \ z ^ £ n s sEim^tm t © * m ©fit 
e> t m^mmM \z ^ s u t © ^ na ©*^ mmti 

tt> lO-'S/cmKHO 3 OTT*«J:t*^P*b<, »^H*W©U-^ 

10- s S/cm^±10 ! OTMDIftK, 1 

tt, 1 O-'S/cmHll 0 3 S/cmKra§^W^L<, ISMiltfS© 
U <T*fc«>K:l& 1 O-'S/cmWl 0 2 S / c m&Tfifi «k D 
$?£L<> 1 0" 5 S/cmK±l 0' S/cmHT^5l:^Ui. 

®^AH©J^J#ibTfi, M^-ffl nm~l 0 0 nmTSO, 2nm~5 0 
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T 

fcEvmm&naft^ ^my^u^y-y my$u=/7->t£}i), #-^>& 

WM2 nmOT©^§I^lWcil^?L ED, M«^L.TMJP 2 nra^T 
O^il^^S^L ED^W £*l3o 

^#:«J{C«, 09*.fc£v ^TCDq) ~ab) ©SjtWtf %ti% „ 
q) M/Jlj¥2nmOT©^ii:®/ / ^ji/'|tS 

r ) Mm/mytm/mm 2 n m^romm/^m 

s ) 2 nmUTommm/mytm/mm 2 nmKT©iiii/ii 

t) l^ffi/i^jP2nmOT©«S/iE?LfimS/'^«/^«i 

u ) mm/iE^rnm/m^tm/mm 2 n mvxrvwm/mm 

v) M/ilJ¥2 nmOT©»®/iEdFLiilM«/^S/iW2 nm^TOlfe 

w) mm/mm2 nmUT®itmm/mytm/m?ffimm/mm 

x) M/^)i/'*^M»/J^P2nm^TO»®/ / M 

y ) mm/mm 2 n m^ommm/wtm/m^ wm/wm 2 n mOT©^ 

a a) M/iEam^)i/^S/*^ji/i/MJ¥2nm^T<Oi|fei^li/lt@ 

a b) mm/mm 2 nm&y<Dimm/m?mmm/%ytm/m?mmm/mm 

;kk> yUa>Mfei*«$n§, ^SBJ Kite, 



WO 2004/039859 PCT/JP2003/012697 

88 

T&S-f >i?V& - XX ♦ *+U--f h* ( I TO), -f >^#A • M$ • si^lM K 
^6^S*«l£^7X*fflViT^$nfcK (NESA&if) 

♦ 

i^ai 0 nrad^ 1 0 /imT^O, &SKtt2 0 nm~ 1 rat^ 
$Sil^L<a5 0nm~5 0 0nm^5„ 

mm±\z, tm&k&&&\zirz>itit)\z. ypuyy-ymmfc, mm 

^UU^A, V^->->A, fUVi/VA. Xhuy^yA. A'U^A, 7^5- 

20 -t^u^A, o.-ptf^A> x;nf»>A, -r^T-;nf^A^£©^M, ^ct^-e 

25 >>A-7;^-^A^ < >5?#AHR£&, U^A-7;i/$^^A^> 
U^A-T^^>r>A^ U^A— r>v ? ^A^, *;P->^A-7;i/5 

0 nmjfrfc 1 0 nmX$>y), j?SL<[i2 0nm~l /imT$D, 
30 {C$?£b<te5 0 nm~5 0 0 nmti^S. 
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10 



15 



^mmxmr^mLrc7^mm^z^^-p^x^(D^mm-r^ct^Bt 



20 fimtev&o&oizmmTnii^. ittc. n^-y^o^^n^tzmzu, 
30 ?-ti7-^tfvimtfcz>o Fvh-vhvyzxm^t, /^y^ymmh^mr 
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* 5 © tf a - 7 7 <f & EWtti&BM t b TJB 5 H t § , 

->a>^DYh^77^ (GPC) t«fct)^U^^lx>^©ic¥^^* 

* 

^Jlfi^Lfc 500ml 3 P77X3I; 2, 7-Dibromo-9-f luorenone 6.65g 
(19.9mmoI) £E(D, hU7;P^*D|Ht : ^DD7fr;WA=l : 1 £>I*-&M 140ml 

BU&m&'ty't hm&v* b)vx>rm&Lrc B sags*, "ia«**^hu^ 

£0fi£/£«f£h;UX> (33ml) frSSijgiiU 4.99g©ft^l £ 
i7DD*M (50ml) #>£>??|£J|U 1 . 1 9g 1 




'H-NMR(CDC1 3 , 300MHz) : 8.52(s, 1H), 7.97~7.86(m, 3H), 7. 55~7.46(m, 2H) 
GC-MS(m/z) : 356, 354, 352 

MMM2 (M2©^) 
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• C 8 H 17 MgBr (D\ 

100ml 3 P77Xnt?^y')A 1.33g (54.2mmol) 71/-AH 

7)\s3>W&Lfzo ZtUzmmU l-7Btt##>2.tol (13.6mmol) 

•GrignardSfS 



Lfc300ml l.OOg (p.96& 2.7mmol) 10ml 

©thf ccfc^u ±mT*mmvtc c s %mvr mwi*in?Lrco & 

5, 1.65g ^y#y;!/#7A^nvb7/^:7^-}cJ;fr 
3 (^\W> : «X^;i/=20 : 1) 1. 30g <Dfc&®)2 




C 8 H 17 -7\ OH 
r h OH 



'H-NMR(CDC1 3 , 300MHz) :7.66(br, 1H), 7.42(dd, 1H), 7.10~7.06(m, 2H), 6.91 
~6.85(m, 2H), 5. 55 (br, 1H), 1. 90M). 86(m, 34H) 
MS(APCI, Negative, m/z) : 583> 581, 579 



ii3 (tt&mzvfsm 



L£25ml 2P7^X^^ 2 0.20g (0.32mmol) &®D, 4ml (D h;i/X 
>tJS»bfc. p-h;i/X>x;^>i? • 1 Tfcftto 0. 02g (0.06mmol) 

£ft&4£#®JgK:ife#U jgF&SSSUfctJ:^ 0.i4g©te£%3£#fc. 




CsH 17 



WO 2004/039859 ' PCT/JP2003/012697 

92 

l H-NMR(CDCl 3 , 300MHz) : 7. 59 (d, 1H), 7.53(d, IB), 7.47(d, IB), 7.29(br, IB), 

7. 15 (s, 1H), 7.13(d, IB), 1.92 (br,4B) , 1. 28 On, 24H), 0. 93 (t, 6B) 
FD-MS(i/z) : 566, .564, 562 

HJiM4~9 

2 \Z&KT C 8 B 17 MgBr (Dftt) D \zTtm 1 G r i g n a r d 
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4 












' 5 


Br ~ H 0^)^ Br 

j Ph 5 


Phl^Br 


0 


C 8 H 17 0^^ ^) 6 

OC0Ht7 


MgBr 
OC 8 H 17 


7 


t-Bu 7 


MgBr 
t-Bu 


8 


Br— ^ ff~ Br 

Ph 

Ph Ph 


U 

Ph^j^Ph 
Ph 


9 


Br ~Qj^)" Br 

^H 17 0^^^\ 9 

OCaH 17 


BrMg MgBr 
C8H 17 0 OCaH 17 



/ 



# 1 Grignard tfMtt&l&TZ&fcQsfr ZmMVtcio 
MMM 8 \Z*D^T}Z Grignard tfM<Dftt)Q\z, J. Am. Chem. Soc, 2001, 
123, m iCffiao^fccfcDWfiLfcL i&2SS£JBV>&. 



WO 2004/039859 PCT/JP2003/012697 

94 

ft£tl4: iH-NMR (300MHz/CDCl 3 ) : 57.54 (d, 1H), 7.48 (d, 1H)> 7.42 (dd, 1H), 
7.21 (d, 1H), 7.10~7.05 (m,2H)> 1.91—1.76 (m,4H), 1.53—1.38 (m,2H)> 1.30~1.09 

(m,4H), 0.90~0.81 (m, 12H) 
isC-NMR (300MHz/"CDC 1 s) : (5153.9, 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
5 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9, 22.7, 14.4 
MS (AP I - ES (negative) KCL^iPm/z : 517, 515, 513 (M+C) 
fb-&%5: iH-NMR (3O0MHz/CDCl 3 ) : (5 7.56 (d, 1H), 7.51 (dd, 1H), 7.42 (d, 1H), 
7.30-7.13 (m, 12H), 7.03 (dd, 1H)^ 6.84 (br, 1H) 

13C-NMR (300MHz/CDC 1 3 ) : (5153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 125.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 
MS (A P C I (Positive)) m/ z : 495, 493, 491 

it&me: iH-NMR OOOMHz/CDCls) : 5 7.54 (d, 1H), 7.49 (d, 1H), 7.42 (d, 1H), 
7.16 (br, 1H), 7.06-7.02 (m, 5H), 6.85 (s, 1H), 6.78 (d, 4H), 3.90 (t, 4H), 1.79- 
1.70 (m,4H), 1.45~1.29 (m, 20H), 0.90 (t, 6H) 
15 isC-NMR (300MHz/CDC 1 s) : 5159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 

* 

26.4, 23.0, 14.4 

MS (A P C I (Positive)) m/ z : 751, 749, 747 

fl2-&*7: iH-NMR (SOOMHz/CDCls) : 5 7.55 (d, 1H), 7.50 (dd, 1H), 7.43 (d, 1H), 
20 7.32-7.27 (m,4H), 7.20 (br. 1H). 7.09-7.02 (m,5H), 6.87 (d, 1H), 1.29 (s, 18H) 
isC-NMR (300MHz/CDC 1 3 ) : 5153.9, 151.2, 139.8, 139.2, 131.8, 131.5, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1," 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 

-fb-a 8 : iH-NMR OOOMHz/CDCls) : 5 7.54-7.51 (m, 3H), 7.45 (d, 1H), 7.16 
-6.77 (m, 51H) , 6.61 (brs, 1H) 
25 MS (A P P I -positive) m/ z : 1253.3 (calcd. 1253.2) 

te&tJ9: iH-NMR (300MHz/CDCls) : 57.67 (d,2H), 7.45 (dd, 1H), 7.26-7.06 
• (m, 6H), 6.77 (br, 1H), 6.69 (dd,2H), 4.01 (t, 4H), 1.81 (m, 4H) , 1.48-1.30 (in, 20H), 
0.89 (t,6H) 

MS (ESI (Negative, KCl^JP)) m/z : 747, 745, 743 (M-H) 
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mum i o at^m 3-a o^m 

g*£H&T, BJfo&mz±mc&QB 3 l.Og (1.77mmol), tfX (tf^ni^- 
h) i?#P> 0.945g (3.72mmol), [1,1' -tfX (y7i-MX7^7) 7x 
□ A7^A^DiJK 0.078g (O.llmmol), 1,1' -fc*7 (y7x^!f: 
5 77^/)7iD't> 0.059g (0. llmmol) *3j:t>* 1, 4-> J ^U-> 15ml £A*L 
7>rf>#7£ 30 SHB/tyy >7X£. ^"©^ ffl^# U 7 A 1. 043g(10. 6mmol) 
£in;t> ^Ht^ffl^CF 95^1? 13.5 B#MSJS$ii-fc. £J«7^ 

^+f->2.5mi zm&Tmm&-tz>ctiz&v),ymiz7F:T4\:'&y>i3-a o.28g 

'H-NMR (3 0 OMHz/CDC 1 3 ) : 

50. 85 (t, 6H), 1. 20 (s, 12HK 1. 3 5 (m, 24H), 1. 

15 8 8 (m. H), 7. 36 (s, 1H), 7. 3 8 (d, 1H), 7. 51 (s, 1 

HK 7.7 2 (d, 1HK 7. 7 5 (s, 2H)„ 

MS : (FD + ) M + 6 5 9 



mmm 1 1 uts® 1 o <D&m 

7 )V 3 y m Ift b 1L 3 P 7 5 7 3 £ 2, 7-Dibromo-9-f luorenone 
8.72g(p.96«, 28.4mmol)«hD> h'J7nagf^ 250g, ffl&Wt 6. 7ml ZMZ-fco Z. 
<D®m& lOOt: KM U 1 WrW*#fc 0. 5g <D7i?{£jr h U 5 MA (Total 
25 2.5g, 36.9mmol), $ Sfc 7 KrRlffifflLfc. 500ml ©fcjjcfc&lt, 3i® 




20 
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'H-NMR(DMS0-d6, 300MHz) :8.44(d, 1H), 8.37(d, 1H), 8. 32 Cd, 1H)> 8.03(dd, 
1H), 7.55(d, 1H), 7.44 (dd, 1H) 
MS(APCI-Positive, m/z) : 356, 354, 352 



m 1 2 {fc&m 1 1 & «k# 1 2 o&m 

mW&Vfz 300ml 3 □ 7 7* 3 fcfl^tl 1 0 5. OOg (p. 65. 6%, 9. 3mmol) 
100ml ©JKjjcDMF tM$itfe 0 C OJS^lC NaH (p. 60X, 2 1.2mmol) 

Hffifchlt&lZ* l-gjk*??)]/ 3.7ml (p. 99. 5k 21.2mmol) £JD;L, 1001C7? 

OIC U 50ml ©TK^JJP^., 150ml X3 0 h;kn>ftb£BLfc„ Wttt 

15 g&LfttZZ, lO.16g0&£j5&&&#fc o 

~^U-> : Bt&X3^=100 : 1) fCT*g$!U 0. 83g <Dfc£%}l 1 <h, 0.93g(D 
ft^-t? 1 2 



20 l 




CeH 17 o 



•H-NMRCCDCl,. 300MHz) : 8.46(d, 1H), 8.26(d, 1H), 8. 16 (d, 1H), 8. 02 (d, 1H), 
25 7. 87 (dd, 1H), 7.55(dd, 1H), 4.58(t, 2H), 1.92(m, 2H), 1. 59~1. 33(m, 10H), 
0.90(t, 3H) 

MS(APCI-Positive, m/z) : 468, 466, 464 
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1 2 




O CaH 17 12 



'H-NMR(CDC1 3 ) 300MHz) :8.64(d, 1HK 8.09(m, 2HK 7.82 (dd, 1HK 7. 51 (d, 1HK 
7. 41 (dd, 1H), 4.30(t, 2H), 1.77(m, 2H), 1. 60—1. 29(m, 10HK 0.89(t,3H) 
MSCAPCI-Positive, m/z) : 468> 466, 464 

io mmm 1 3 

±fH^t/3 0. 9 6 gt2, 2 '- tftf U^l/O. 5 5 g £ £ £ 
TA7'J>^l/T, ^bfcrh^t:FD7^> (THF) (UbKM) 80g$ 

15 tWTLfZo Z(DM&®mz, tlX (1, 5—>2n3-t7#z?JL» -y^Tjl 

(0) {Ni (COD),} ft 1. 0 5giJDX.> iSTlO^Wtfci, 6 Ot: 

(Dmm*n[Mht£&. ^;-jho omi/^:*>£&7j<2 o o m 1 i^ii 

^©S^#:©#UX^I/>^i:¥i|^*«> 7. 3X10 5 T'£D> tfc'JX 

25 ^uymwmm^fr^mte . 5xio 6 ^ofc„ 

14 
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±mik&%d3 0. 5 6 g£2, 2 '-EtfUvWO. 2 7gt^IM^I: 
TA:/U>^LT, i^lfcfh7hFD77> (THF) O&tRM) 40g§ 

Sn*.fc. Mz, ZL<DMGBmz, tfx (l, 5->-^o^^^^x» -ytr)], 

5 (0) {Ni(COD) 2 } £0. 4 7g»P^, Mtl O^P^^Ufe^ 6 Ot: 
JftSJ^Lfc^ ^^y-;H 0 0 m 1 /-f rt >S^7ic 2 0 Omli^iOTI: 

15 1 5 g zmtco 

Z\<Dm&faOtfV X^U ftTMite, 8. 2X10 4 T&D> #U 

7;5 L l/>^#a»¥^^a«2 . 6 X 1 0 5 T&ofc. 

. 15 

20 <^^{b-o-^ C 

±fH{fc£« 0. 5 6 g«h4-^n^Eh;VX>0. 017g^2, 2 *-tf 
tf U 0.37 g £££jCT§g£tfc&A,fcm, R*«F«3*S*35fXT?fllSIL/fc. 

y (thf) 4 o g^in^fc. ^cfc, zwm^mmz. tfx (i, 5 

25 -^Dt^^^X» (0) {Ni(COD) 2 } ^0. 6 6gJnA, £ 

30 3L>\zmmvrz a mi^iiu *mto&&&vit&, zwmmz, mim 
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scifcaii/fc. iicjgi^ifi, h)vx>m^m^Lvtz 0 comm*, 

1 6 

io <K4HMb.-&* D 

±IBflj&4fe3 0. 4 2 g £TKfcj^rte-£ta 3 0. 4 1g£2, 2 
tftfUv^K). 5 5 g£*KjSWtetfcfc^)Egk S^*WSaE*^fXT?«iftL 

77>(THF) (l&tfrmm 7 5ml £iP*.fc. ECDg'&JS.*^ tfT. ( 1 , 
15 5->^n^^yI» Xy$r;P (0) {Ni(COD) 2 } £1. o gin*., g 

h;WX>®^IUiKL/fco £©iM2\ $2. 5 %©7>^x77KTgfc#bj'c, 21 

25 h;px>i^iaiJRL/^o Wtz, zLv>mm&* *9 j fc-e-e^fa*, n 

StbT, ££LfcifcK£0JKLfc. E©i£«£«JEEft*febT, fi£&0. 2 9g 

7>^u>mw.mm¥t%ft?m\$4. ixi o 4 x$>?fc B 
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Br 




C10H21O 13 

mmm 1 7 

±f3{b£-#f3 0. 2 5 g t~fm\Z^-r^m 1 4 0. 6 3gt2, 2 

77>(THF) <IB#j&j£) 7 0ml £iD*.fc. Jfcfc, tfX (1, 

10 5-5^n:*^>?x» -y^r;P (0) {Ni(COD) 2 } £0. 8 3 gin*., 

20 h)VJL>m%®)&Lt£ 0 mz, z\(D&&&, ;-)v^\ztt€ik^ n 
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mum 1 8 

±Mfc&m 3 0. 2 5 g tTfmZTfrttt&m 1 5 0. 6 8g£2, 2 '- 

77>(THF) 0K7K««O 7 0ml SJnfcfc. ^©®^^tC> HX ( 1 , 
5-^Dt^^yI» (0) {Ni(COD) 2 } £0. 8 3 gin*., 

10 £J&I£> E0»*£J l &2JILfc«, ^/-JHO 0 m 1 /-f # 2 0 0 

7;^W>^M*TOt>^*«4. 2 x 1 0 5 T?&ofc o 



25 £Jfi09 19 

±fBffc-&#>3 0. 1 2 g tTSBfcSt^* 1 6 1. 13gt2, 2 '- 
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7?> (thf) m^mm eogia^Tco &\z, cou^mmz, ex a, 

5-5/9U*9#VX.» -ytr)V (0) {Ni(COD) 2 } SI. 6 5 gin*., 
* 7 -;U3 5 m 1 /'f 3 5 m 1 fi-&»«S-€-€-€fji*, #9 1 ftlH!S# 

JEEftfifebfcgL h;px>fc»#bfc. n©l«£MU TMfSI&ScLfc^ 

oiSTlilbfc. £©?§M£i>gU h;i/X>S£|sIJRL/fe, £©»»£, & 
2. 5%©7> ; 6XT7jcT^L,feo £©$$£SI@U Hl'X>Jg*0JKl/&. 

15 ^SMJE^bT. «£#:0. 6g$ifc. 

H UX^l^>jyF»¥^5H s *tt, 6. 2xl0 4 T$D, 




C10H21O ig 

20 

H3Sf!l 2 0 

±BBffr&fSj3 0. 5 6 g tTIBt^-T'fb^ 1 7 0. 2gi2, 2 *-fc* 

> (THF) 4 0g§ML &fc, ^©g^Mi:, tfX (1, 5 

-i^D^^XO) Xy$\fc (0) {Ni(COD) 2 } SO. 8 3gJn;L £ 
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m< no»«*?&aibfca, ^^y-;n o omi a t>3ai*2 o o 

tE&MVX* Jta'fcO. 0 6 g 




2 1 

♦ 

±BBfc£-<»3 0. 6 6 g tTmiZTFtik&yg 1 8 0 . 31gt2, 2 '- 

77> (thf) 5 o gSJnAfc. z.0M&®mz, IfX (1, 

5-^^P^-^7^^X» -y^rjp (Q) {Ni(COD) 2 } £1. 0 gin*, ^ 
2 0 0 m 1 g^tf 
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UT, S^O. 3 4g» 




10 sfeSSM 2 2 

<fiSHHfc^to J ©£l&> 
±WBte-&if3 0. 5 6 gt±tZ{b&mi 8 0. 3 1gi4-^D ; EhJH 

> 0. 0 0 5 gt2, 2 '-tftfU vJl/O. 5 5gt^^JS^§§(Cft^^, 
15 LT, JK^,Lfcfh7t h*D77> (THF) 5 0 g£in*.fc. JfclC, 

uWg^Mi:, Ex (i, 5->^o^^yx» (o) {Ni(c 

OD) 2 } Si. 0 gJpA, ^MTl 0 5MRHRI^ 6 0*CT?3ISIiaKJ&Ufc. 
*«bfc*7AS®-rJ:tfc«J:0IMIbfc. n©»tt*, **/->H»lc«-€f 

25 1 4 g 

£©*&#:©# UX^>&^¥i$#^gfck l. 6xl0 4 T&i9, #U 
X^I/>^#a*¥^T*tt6. 3x1 0 4 T&^fco 
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nmm 2 3 

±&M&m 3 0 . 3 g t±.mh&® 14 0 . 3 1 g t±m\&m is 0 . 

3 1 g 1 2 , 2 ' - tf tf U V)V 0 . 5 5 g t £KJ»ggfctt& A,fc^ 

^LitTh7hHn77> (THF) 4 0gS3B>Lfc. 

If* (1, 5-v-^D^-^^i?X» Zy^V (0) {Ni (COD) 2 } 
ftl. Ogin*., S1T1 0#M&#bfc^, 6 0'CT?3NflfflS^Lfe. 

10 JH0 0ml/< *>3m* 2 0 0ml M£®Wi*\ztt€&fr, m 1 mfflMW 
BWSkVft^ FJH>«|Lfc. 21CD»»SJtilb, *SM&£|ifcSbfcSk 

0 , v- u t> ?)v 1 7)v ^ 1- zim vtzts y a £»-r z\ t \z & o mm v tc. 

15 Cl©»^M£E^itibT, S^0. 3 8g£f#fc. 

XfI/>fe^li¥^^?iS 2. 6 x 1 0 5 T&o£o 

' H»J2 4 

20 <MftTtt>%m L 

±fBfc£$/6 0. 74gt2, 2 ' - tf tf U V)V0 . 3 7 g £*fcfo®miZ 

TA^U>^tT, mn.Vtcr hytPV7 7> (THF) 10 0m 

l^JPTLfco HX (1, 5-->#D:t^^X» Xy 

25 ^r;i/ (0) {Ni(COD) 2 } £0. 6 7 gjDx., 0 ~ 1 5 R#[?TOi&b&o 

Z\<DmW.&. *?/-JVl 0 0m 1 0 0m IM&fe 
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, mmvtzo mz, z.<D®m%, y-)vwzttg&&, mmvx. 

«M 2 5 

±IB^tl6 0. 7 4gi±IB^tll 8 0. 3 1g£2, 2 * — tftTU 
10 zSJVO. 5 0g£££^3§fctfc&/kfc&, SJS*W*a*5?fXT?«iftbfc. il 

(THF) (Jfczk«tti) 7 5ml ^IMI:, fci'T* (1, 5 

-y^D^^yl» n>y^r;P (0) {Ni(COD) 2 } SO. 9 1 gM, g 
■ ffiT 1 0 #Mift& 6 0 ! C*Z?3l$IWEJSb&. fcfc, EJfifck 
15 BB^Tfro fc. 

Rfc&s Z\(D®m%lft%!Vfr&., 0 0 m 1 /-T ^ >^7jc 2 0 0 

©insist, h)vx>m&®w\sit. zom®.*. -i*>3m*r>m&vrc 

25 
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±fBfl?&4&8 0. 3 5 g (0. 2 8mmol) t2. 2' -IffcTUSWO. 
074g (0. 47mmol) £Kj£g§§fctt&/ufcl&, SfS^l^^m^XT 

kFn77> (JMM) 2 OmlSJn^fc. #Cfc, tfX (1, 

5-5s9tttr#i?X.» -yir)V (0) £0. 1 3 g (0. 4 7mmo 1) Jn 

^, 2 5%7> ; E-T*1 Oml/^^y-JH 2 Om 

10 1 /Uty^WtL 5 0 m 1 S^tt* fc«£*-gf&^ IS 1 B#ra*#u&. 

tern. 2mmmsm,mvrco mz, £©«tJ8§h;io:>3 0mLte»#u in 

WSt3 OmL^lPATliWU 7m<DW£hTmWm\Z4%T> : £-T7k 

3 0mL^in^> i mmwtvr£&\z*.m&vfe&Lft 0 %mm\t*#j-)ii 5 

;i/X>3 OmLiC^$#fc. 7;i/5^-^7^A (7;i/$ti2 0g) £ 

JftftftO. 0 2 0 gT^oL 
20 H©S3#©>J?U X^VMMFft^i^PStt, 4. 3xl0 4 T&D, #U 

X5=-U>KU|C«*TOfHMItt9. lxlO 4 Wc. 

mmm2 7 

25 ±fEfc£-#l9 0. 5 6gt2, 2 * — tf tf U v;K). 2 9 g <h££j&^g§{C 
TA^U>^LT, ^Lfcfh7tFD77> (THF) (JBWc»«) 80g$ 
(0) {Ni(COD) 2 } SO. 6giPA, ISTlO^WLm §l*ttVi 
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H(Dmmz, 5 0ml /<#>2fctfcici 5 0ml 

>ji£[sjjKt,£o Mz, zLomwi*. ntfcVT, £ 

Xfl/>^Ii¥Wlfi3. Oxl0 4 T^fc. 
^JSM2 8~4 2 

frftytmm 0 &JBV>T»J£Lfc. ^3fe&g©3£ffif;:&3 5 0nmTji|jg 

h;KDfflI£3 5 0 nml:(Dmft&T*M%Z\t\z£Qmyt&m<Dmm&Z&ibrco 
mfe^ZUTlzmTo 
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mm 




mttt" -9 (nm) 




28 


A 


445 


6.15 


29 


B 


448 


4.51 


30 


C 


448 


2.27 


31 


D 


428 


8.44 


32 


B 


445 


3.87 


33 


F 


429 


4. 40 


34 


G 


424 


6.04 


35 


H 


445 


3.58 


36 


I 


477 


2.67 


37 


J 


476 


1.60 


38 


K 


476 


1.91 


39 


L 


439 


9. 34 


40 


M 


487 


2.78 


41 


N 


434 


5.00 


42 


0 


446 


8.55 



<EL^0K> 

■ 

mmm 4 3 

5 7>ny?mz£V) i 5 OnmOjP^TM TOm%ttfttc%yZM&\Z,T$V (X 

aytronP) £/B tf>3- Hc£ D 7 0 nmOJP&TJ&EU fry h 
7U-h.tr 2 OOttl OM^bfco&K:, iS3HHb£»£U. 8wt% 
^75:^J;-5til|gt^:h;PX>^^ffl^TXt:>n-h}CJ:D 2 OOOrpm 

10 (Dm&m&rf&mvtco en^MjETs otT-iiwim 79 
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1 0- 4 Pa&TKSiJjf bfc£>S> &M(DMMZmi&Ltzo #snfc*?tC*JEE£ 
3\M-rz>Zt\Z&r>^ 4 3 2nmfcfcf-#&#-r*EL5B3fc##5nfc. K*'? 

#&6. 5VT10 0cd/m 2 O^^IL *fc**3S3ft»*tt 0 . 4 
5 c d/ATSofc. 

5 

MW,M 4 4 

ig$fflb#tJD CDftfr 0 KiSSHHt^ F Wtelt»J 4 3 £ |W| J£fc 

IfSffiLTlfc, SJgttl. 8% h;i/X>M£fflV>T3 5 0 0 r pmTX 

10 D44 8nm{Ctf-^^WrSEL%3K^#e>tlfeo g&frffi* ®9. 2VT1 
0 0c d/m 2 ©f§^£^bfc o £fcft*fg^Pm0. 14c d/AT&ofco 



M^14 5 

15 *?*f^«bT#fc. 7 % h;VX>it^^T 1 0 0 0 r pmT7 

2 0nmfcK-#£Wf *EL38ft##5nfc. 3§7. IVT'10 0 

c d/m 2 O^^iLfc. Sfc**5B3^*ttl. lcd/AT^L 

20 mfiM 4 6 

%=?&ftmisTmco mmttl 0 0 0 r vmT'X¥>n-hTZ>Z\t\Z&V&Z\ 

EL383fo&*#5ftfc. K^fcL ®4. 9 VT1 0 0 c d/m 2 0583t&^bfc. 
25 £fcft*fg&»teO. 5 2cd/A^ofc. 

§wj 4 7 

s^h^^d ©f^^ 0 j *m Kfc&JM&mm 4 3 £ ^mic 

30 *fcf>3-hT«e:£f;:J:!>*J:fco&. #£>nfc^K:mjE£l^;&nT3;i£K: 
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£048 4nmfo£~££#f"5ELfgft##£ttfc. 194. 5VT 

10 0c d/m 2 ©5S3te&^Lfc.*fc*^^*ttl. 0 c d/A"e&ofc 0 

MMW 4 8 
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